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ZDC SMD (run 14071225)
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Tue Mar 12 23:30:25 2013

1

10

10

10

Tower ADC Sum

0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000
ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Vert zdcsmd_SmdSumTowerSum_west_vert

Entries  10000
Mean x      24
Mean y   38.67
RMS x   50.04
RMS y   99.55

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Vert

1

10

10

10

Tower ADC Sum

0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000
ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Horiz zdcsmd_SmdSumTowerSum_west_horiz

Entries  10000
Mean x      24
Mean y   22.49
RMS x   50.04
RMS y   101.2

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Horiz

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

1

2

3

4

5

6

ZDC Corrected SMD Sum / Corrected Tower Sum, West Vert (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_west_vert

Entries  695
Mean    1.122
RMS    0.4873

ZDC Corrected SMD Sum / Corrected Tower Sum, West Vert (SMD Sum > 50 and Tower Sum > 40)

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

1

2

3

4

5

ZDC Corrected SMD Sum / Corrected Tower Sum, West Horiz (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_west_horiz

Entries  684
Mean    1.109
RMS    0.4652

ZDC Corrected SMD Sum / Corrected Tower Sum, West Horiz (SMD Sum > 50 and Tower Sum > 40)

ZDC Corrected SMD Sum vs. Tower Sum West (run 14071225)



Tue Mar 12 23:30:25 2013

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

410

ZDC DSM Earliest TDC, East zdcdsm_earliestTDC_east

Entries  10000

Mean    34.23

RMS     88.53

ZDC DSM Earliest TDC, East

1

10

10

10

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

ZDC DSM Earliest TDC vs. Max Tower TDC, East zdcdsm_earliestTDCMaxTDC_east

Entries  10000

Mean x   135.1

Mean y   33.73

RMS x   354.6

RMS y   88.53

ZDC DSM Earliest TDC vs. Max Tower TDC, East

1

10

10

10

Tower Max TDC East - West

-2000 -1500 -1000 -500 0 500 1000 1500 2000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

TDC vs Tower TDC East - West∆ZDC Vertex DSM  zdcdsm_TDCdiff

Entries  10000

Mean x   13.35

Mean y   28.52

RMS x   455.8

RMS y   167.8

TDC vs Tower TDC East - West∆ZDC Vertex DSM  

Tower Max TDC East - West

-1000 -500 0 500 1000

1

10

210

3
10

410

TCU Input, TAC diff in window ? blue : redTCU Input, TAC diff in window ? blue : red

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

410

ZDC DSM Earliest TDC, West zdcdsm_earliestTDC_west

Entries  10000

Mean     30.9

RMS     81.96

ZDC DSM Earliest TDC, West

1

10

10

10

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

ZDC DSM Earliest TDC vs. Max Tower TDC, West zdcdsm_earliestTDCMaxTDC_west

Entries  10000

Mean x   121.8

Mean y    30.4

RMS x   328.3

RMS y   81.96

ZDC DSM Earliest TDC vs. Max Tower TDC, West

1

10

10

10

ZD101 Input Max TAC East - West

-1000 -500 0 500 1000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  zdcdsm_TDCdiffL1L2

Entries  10000

Mean x   3.333

Mean y   28.52

RMS x   113.8

RMS y   167.8

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  

0-1 = East, 2-3 = West

0 0.5 1 1.5 2 2.5 3 3.5 4

1

10

210

3
10

410

ZD101 Max TAC == (Max Tower TDC / 4) % 1024?ZD101 Max TAC == (Max Tower TDC / 4) % 1024?

ZDC DSM Earliest TDC (run 14071225)



Tue Mar 12 23:30:25 2013

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

3
10

410

ZD101 Input, Sum > threshold ? blue : red, EastZD101 Input, Sum > threshold ? blue : red, East

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

410

ZD101 Input, Front > threshold ? blue : red, EastZD101 Input, Front > threshold ? blue : red, East

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZD101 Input, Back > threshold ? blue : red, EastZD101 Input, Back > threshold ? blue : red, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

ADC > threshold ZD101==VT201?, EastADC > threshold ZD101==VT201?, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

ADC > threshold VT201==TCU?, EastADC > threshold VT201==TCU?, East

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

3
10

4
10

ZD101 Input, Sum > threshold ? blue : red, WestZD101 Input, Sum > threshold ? blue : red, West

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZD101 Input, Front > threshold ? blue : red, WestZD101 Input, Front > threshold ? blue : red, West

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZD101 Input, Back > threshold ? blue : red, WestZD101 Input, Back > threshold ? blue : red, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

ADC > threshold ZD101==VT201?, WestADC > threshold ZD101==VT201?, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

ADC > threshold VT201==TCU?, WestADC > threshold VT201==TCU?, West

ZDC DSM ADC > threshold (run 14071225)



Tue Mar 12 23:30:25 2013

ZD101 Input: Truncated Sum

0 1 2 3 4 5 6 7 8

1

10

210

3
10

410

ZDC DSM Truncated Sum, East zdcdsm_truncatedSum_east

Entries  10000

Mean   0.5005

RMS    0.03605

ZDC DSM Truncated Sum, East

1

10

10

10

Truncated Tower Sum

0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
ZDC DSM Truncated Sum vs. Tower Sum, East zdcdsm_TowerSumTruncatedSum_east

Entries  10000
Mean x       0
Mean y  0.0005
RMS x       0
RMS y  0.03605

ZDC DSM Truncated Sum vs. Tower Sum, East

ZD101 Input: Truncated Sum

0 1 2 3 4 5 6 7 8

10

210

3
10

410

ZDC DSM Truncated Sum, West zdcdsm_truncatedSum_west

Entries  10000
Mean      0.5
RMS         0

ZDC DSM Truncated Sum, West

1

10

10

10

Truncated Tower Sum

0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
ZDC DSM Truncated Sum vs. Tower Sum, West zdcdsm_TowerSumTruncatedSum_west

Entries  10000
Mean x  0.0005
Mean y       0
RMS x  0.03605
RMS y       0

ZDC DSM Truncated Sum vs. Tower Sum, West

ZDC DSM Truncated Sum (run 14071225)



Tue Mar 12 23:30:25 2013

1

10

10

10

Pre-Post

-10 -5 0 5 10

T
ow

er
 (

A
D

C
-P

E
D

)*
C

al
ib

 S
um

 E
as

t +
 W

es
t

0

200

400

600

800

1000

1200

1400

ZDC Tower ADC Corr Sum vs. Pre-Post zdc_ADCprepost

Entries  10000

Mean x       0

Mean y    54.6

RMS x       0

RMS y     122

ZDC Tower ADC Corr Sum vs. Pre-Post

1

10

10

10

Pre-Post

-10 -5 0 5 10

S
M

D
 (

A
D

C
-P

E
D

)*
C

al
ib

/G
ai

n 
S

um
 E

as
t +

 W
es

t

0

200

400

600

800

1000

1200

1400

ZDC SMD ADC Corr Sum vs. Pre-Post zdcsmd_ADCprepost

Entries  10000

Mean x       0

Mean y   95.43

RMS x       0

RMS y   231.9

ZDC SMD ADC Corr Sum vs. Pre-Post

ZDC ADC Sum vs. Pre-Post (run 14071225)



Tue Mar 12 23:30:25 2013

1

10

10

10

10

Tower prepost=-1

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

0

-50

0

50

100

150

200
ZDC Tower PrePost +0 vs -1ZDC Tower PrePost +0 vs -1

ZDC Tower ADC Pre-Post Correlation (run 14071225)



Tue Mar 12 23:30:25 2013

1

10

10

10

10

10

SMD prepost=-1

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

0

-50

0

50

100

150

200
ZDC SMD PrePost +0 vs -1ZDC SMD PrePost +0 vs -1

ZDC SMD ADC Pre-Post Correlation (run 14071225)



Tue Mar 12 23:30:26 2013

10

[East,West][Vert,Horiz]

0 0.5 1 1.5 2 2.5 3 3.5 4

S
tr

ip

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip smdHighestStrip

Entries  40000
Mean x     1.5
Mean y   5.282
RMS x   1.118
RMS y   2.368

ZDC SMD Highest Strip

1

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East VertZDC SMD Highest Strip scaler vs. data, East Vert

1

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East HorizZDC SMD Highest Strip scaler vs. data, East Horiz

0-1 = East Vert, 2-3 = East Horiz, 4-5 = West Vert, 6-7 = West Horiz

0 1 2 3 4 5 6 7 8

1

10

210

3
10

410

ZDC SMD Highest Strip is correct?ZDC SMD Highest Strip is correct?

1

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West VertZDC SMD Highest Strip scaler vs. data, West Vert

1

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West HorizZDC SMD Highest Strip scaler vs. data, West Horiz

Highest strip for scalers (run 14071225)



Tue Mar 12 23:30:26 2013

Bx

0 20 40 60 80 100 120

20

40

60

80

100

120

bx7 Raw bx_bx7_raw

Entries  10000

Mean    59.76

RMS     33.46

bx7 Raw

Bx

0 20 40 60 80 100 120

20

40

60

80

100

120

bx7 Corrected bx_bx7_corrected

Entries  10000

Mean    59.76

RMS     33.46

bx7 Corrected

Spin combination

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

Spin combination distribution spin
Entries  10000

Mean    2.232

RMS     1.233

Spin combination distribution

1

10

10

Bx7corrected

0 20 40 60 80 100 120

Y
el

lo
w

 S
pi

n

-1.5

-1

-0.5

0

0.5

1

1.5
Yellow Spin per bunch crossing bxspinY

Entries  10000

Mean x   59.26

Mean y  0.0106

RMS x   33.46

RMS y  0.9784

Yellow Spin per bunch crossing

Bx

0 20 40 60 80 100 120

20

40

60

80

100

120

bx48 Raw bx_bx48_raw

Entries  10000

Mean    59.56

RMS     33.72

bx48 Raw

Bx

0 20 40 60 80 100 120

20

40

60

80

100

120

bx48 Corrected bx_bx48_corrected

Entries  10000

Mean    63.46

RMS     34.49

bx48 Corrected

1

10

10

Bx7corrected

0 20 40 60 80 100 120

S
pi

n 
co

m
bi

na
tio

n

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
Spin combination per bunch crossing bxspin

Entries  10000

Mean x   59.26

Mean y   2.232

RMS x   33.46

RMS y   1.233

Spin combination per bunch crossing

1

10

10

Bx7corrected

0 20 40 60 80 100 120

B
lu

e 
S

pi
n

-1.5

-1

-0.5

0

0.5

1

1.5
Blue Spin per bunch crossing bxspinB

Entries  10000

Mean x   59.26

Mean y  0.1373

RMS x   33.46

RMS y  0.9667

Blue Spin per bunch crossing

Bunch crossing distribution (run 14071225)



Tue Mar 12 23:30:26 2013

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

Raw asymmetry per bunch crossing, East Left-Right

/dof = 17.7/27)2χ (↑↑

/dof = 12.9/19)2χ (↓↓
 2.414 %±) = -1.397 ↓↓,↑↑ (LR

EA

Raw asymmetry per bunch crossing, East Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

Raw asymmetry per bunch crossing, East Up-Down

/dof = 13.7/27)2χ (↑↑

/dof = 15.0/19)2χ (↓↓
 2.619 %±) = -3.697 ↓↓,↑↑ (UD

EA

Raw asymmetry per bunch crossing, East Up-Down

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4
Raw asymmetry per bunch crossing, West Left-Right

/dof = 23.6/27)2χ (↑↑

/dof = 17.1/19)2χ (↓↓
 2.546 %±) = 3.608 ↓↓,↑↑ (LR

WA

Raw asymmetry per bunch crossing, West Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Raw asymmetry per bunch crossing, West Up-Down

/dof = 30.0/27)2χ (↑↑

/dof = 21.9/19)2χ (↓↓
 2.689 %±) = -2.767 ↓↓,↑↑ (UD

WA

Raw asymmetry per bunch crossing, West Up-Down

ZDC Raw Asymmetry per Bunch Crossing (run 14071225)



Tue Mar 12 23:30:26 2013

spin

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

(L
 -

 R
)/

(L
 +

 R
)

-0.06

-0.04

-0.02

0

0.02

0.04

Raw asymmetry per spin combination, East Left-Right

/dof = 0.0/0)
2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 2.436 %±) = -1.217 ↓↓,↑↑ (LR
EA

Raw asymmetry per spin combination, East Left-Right

spin

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

(U
 -

 D
)/

(U
 +

 D
)

0.02

0.04

0.06

0.08

0.1

0.12

0.14

Raw asymmetry per spin combination, East Up-Down

/dof = 0.0/0)
2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 2.647 %±) = -3.361 ↓↓,↑↑ (UD
EA

Raw asymmetry per spin combination, East Up-Down

spin

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

(L
 -

 R
)/

(L
 +

 R
)

0.1

0.12

0.14

0.16

0.18

0.2

Raw asymmetry per spin combination, West Left-Right

/dof = 0.0/0)2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 2.583 %±) = 3.484 ↓↓,↑↑ (LR
WA

Raw asymmetry per spin combination, West Left-Right

spin

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

(U
 -

 D
)/

(U
 +

 D
)

0.12

0.14

0.16

0.18

0.2

0.22

0.24

Raw asymmetry per spin combination, West Up-Down

/dof = 0.0/0)2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 2.750 %±) = -2.006 ↓↓,↑↑ (UD
WA

Raw asymmetry per spin combination, West Up-Down

ZDC Raw Asymmetry per Spin Combination (run 14071225)



Tue Mar 12 23:30:26 2013

, radφ
-1.5 -1 -0.5 0 0.5 1 1.5

ph
ys

∈

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

, Yellow Forward (East)φSquare root asymmetry vs. 

 % 8.21±= 13.45  0) >
F

x, Y(NA
 % 0.1±= 49.2  YP

= 11.4/6 
df

n/2χ

 0.594± -0.795  =π + 
0

φ
 % 4.04±| = 6.62 phys∈|

) fit:
0

φ-φsin(|phys∈|

= 14.0/7 
df

n/2χ
 2.83 %± -0.85 =const 

, Yellow Forward (East)φSquare root asymmetry vs. 

, radφ
-1.5 -1 -0.5 0 0.5 1 1.5

ph
ys

∈

-0.1

-0.05

0

0.05

0.1
, Yellow Backward (West)φSquare root asymmetry vs. 

 % 8.06±= 5.25  0) <
F

x, Y(NA
 % 0.1±= 49.2  YP

= 2.7/6 
df

n/2χ

 1.651± -3.100  =π + 
0

φ
 % 3.97±| = 2.58 phys∈|

) fit:
0

φ-φsin(|phys∈|

= 2.9/7 
df

n/2χ
 2.97 %± -1.32 =const 

, Yellow Backward (West)φSquare root asymmetry vs. 

, radφ
-1.5 -1 -0.5 0 0.5 1 1.5

ph
ys

∈

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2
, Blue Forward (West)φSquare root asymmetry vs. 

 % 10.67±= 11.97  0) >
F

x, B(NA
 % 0.0±= 39.9  BP

= 6.5/6 
df

n/2χ

 0.892± -2.217  =π + 
0

φ
 % 4.26±| = 4.78 phys∈|

) fit:
0

φ-φsin(|phys∈|

= 7.1/7 
df

n/2χ
 3.01 %± -2.48 =const 

, Blue Forward (West)φSquare root asymmetry vs. 

, radφ
-1.5 -1 -0.5 0 0.5 1 1.5

ph
ys

∈

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

, Blue Backward (East)φSquare root asymmetry vs. 

 % 10.26±= 7.57  0) <
F

x, B(NA
 % 0.0±= 39.9  BP

= 15.0/6 
df

n/2χ

 1.294± 3.119  =π + 
0

φ
 % 4.10±| = 3.02 phys∈|

) fit:
0

φ-φsin(|phys∈|

= 15.1/7 
df

n/2χ
 2.87 %± -1.92 =const 

, Blue Backward (East)φSquare root asymmetry vs. 

ZDC Single Spin Asymmetry (run 14071225)

Tue Mar 12 23:30:26 2013

ZDC Single Spin Asymmetry (run 14071225)


	run 14071225
	ZDC
	ZDC Towers
	ZDC Towers (zoomed)
	ZDC Towers Corrected
	ZDC E+W ADC Sum vs. BBC E+W ADC Sum
	ZDC TDC
	ZDC #DeltaTDC East
	ZDC #DeltaTDC West
	ZDC TDC vs. ADC
	ZDC Front vs. Back Sum
	ZDC SMD
	ZDC SMD Occupancy
	ZDC SMD Max XY
	ZDC SMD ADC East Vert
	ZDC SMD ADC East Horiz
	ZDC SMD ADC West Vert
	ZDC SMD ADC West Horiz
	ZDC SMD ADC East Vert Corrected
	ZDC SMD ADC East Horiz Corrected
	ZDC SMD ADC West Vert Corrected
	ZDC SMD ADC West Horiz Corrected
	ZDC Corrected SMD Sum vs. Tower Sum East
	ZDC Corrected SMD Sum vs. Tower Sum West
	ZDC DSM Earliest TDC
	ZDC DSM ADC > threshold
	ZDC DSM Truncated Sum
	ZDC ADC Sum vs. Pre-Post
	ZDC Tower ADC Pre-Post Correlation
	ZDC SMD ADC Pre-Post Correlation
	Highest strip for scalers
	Bunch crossing distribution
	ZDC Raw Asymmetry per Bunch Crossing
	ZDC Raw Asymmetry per Spin Combination
	ZDC Single Spin Asymmetry


